Abstract The aim of this study was to compare two methods to conduct CGAS rater training. A total of 648 raters were randomized to training (CD or seminar), and rated five cases before and 12 months after training. The ICC at baseline/end of study was 0.71/0.78 (seminar), 0.76/ 0.78 (CD), and 0.67/0.79 (comparison). There were no differences in training effect in terms of agreement with expert ratings, which speaks in favor of using the less resource-demanding CD. However, the effect was modest in both groups, and untrained comparison group improved of the same order of magnitude, which proposes more extensive training.
Introduction
Symptom rating scales, diagnostic instruments, and ratings of functional impairment are tools that help clinicians make evidence-based assessments, and lay the foundation for standardized treatment of psychiatric disorders among children and adolescents (Hodges 1993; Shaffer et al. 1999; Winters et al. 2005; Zanarini et al. 2000) . Rating instruments are also useful for tracking the course of a disorder and assessing treatment outcomes routinely (Gilbody et al. 2002; Mazade and Glover 2007) . In addition to their usefulness in clinical settings, they are important in clinical trials and epidemiological studies (Galanter and Patel 2005; Hoagwood et al. 1995; Hoagwood et al. 1996; Myers and Winters 2002) .
CGAS is a global, unidimensional scale that is used to rate functional impairment (Schorre and Vandvik 2004; Shaffer et al. 1983) . It is easy to use and requires only a few minutes to complete. The clinician merges all available information into one single rating ranging from 1 (most impaired) to 100 (superior level of functioning). The scale is separated into 10-point-sections that are headed with a description of the level of functioning and followed by examples matching the interval. This makes CGAS suitable to use for routine collection of outcomes data in order to follow and improve the effectiveness of mental health services (Gold et al. 2009; Wolpert et al. 2007) .
Studies of the inter-rater reliability and validity of CGAS conducted in controlled research settings have yielded satisfying results with an intraclass correlation coefficient (ICC) ranging from 0.84 to 0.93 (number of raters ranging from 2 to 5) (Bird et al. 1987; Shaffer et al. 1983; Weissman et al. 1990 ), but studies conducted in clinical settings with 2-703 participants have demonstrated lower reliability, with the ICC ranging from 0.61 to 0.76 (Green et al. 1994; Hanssen-Bauer et al. 2007; Lundh et al. 2010; Rey et al. 1995) .
When CGAS was introduced in 1983, there were no accompanying instructions about whether training was needed prior to employing the scale. Since then several studies have suggested that training before usage of other unidimensional rating scales for functional impairment improves reliability (Fernando et al. 1986; Goldman et al. 1992; Hilsenroth et al. 2000; Schorre and Vandvik 2004; Winters et al. 2005) . However, no studies on the putative effect of training on the reliability and validity of CGAS ratings have been conducted.
Training traditionally involves gathering clinicians at training seminars, which requires a teacher and scheduled training sessions. A method based on interactive training using a compact disc (CD) or the Internet would allow trainees to choose when and how often they train. It would also be able to provide training on a larger scale (Kobak et al. 2006 ), but there is as yet no such method that has been evaluated for CGAS ratings.
The aim of this study was to compare the effectiveness of these two different training methods, seminar and CD, in improving the accuracy and inter-rater reliability among CGAS raters. To this end, we conducted a randomized study comparing the two groups at baseline and 12 months after the training had occurred. Outcome measures were in terms of agreement with expert ratings and inter-rater reliability.
It has previously been shown that merely using a scale might improve raters' reliability (DeMaso et al. 1995; Dyrborg et al. 2000; Muratori et al. 2003) . To estimate the magnitude of such change unrelated to training, we included a parallel, but non-randomized, group that received no training. At the start of the study CAMHS health administrators at Stockholm County Council had already decided to implement CGAS in all clinical practice, thus making it unfeasible to create a randomized control group in the Stockholm region. Instead, we included raters from two CAMHS units elsewhere in Sweden (Småland and Norrbotten) to form a non-randomized comparison group. They were chosen based on their report that they had no prior experience of CGAS and agreed not to use CGAS during the follow-up period. At end-of-study, two out of 45 raters in this comparison group nevertheless reported usage of CGAS during the follow-up period. These two raters were included in the final analysis; however, excluding them from the analysis did not alter the results (data not shown).
Methods

CGAS
Procedure
Randomized Intervention
A researcher (A.L.) visited each unit on a day that was announced in advance. All clinicians who showed up that day were included as raters in the study. Raters were randomized to receive training with either a seminar or an interactive CD. Every unit head was instructed to randomize the participants by lottery at each unit. One participant did not accept the result of the randomization and two participants chose not to participate.
Case Vignettes and Expert Ratings
The procedures for creating the written case vignettes and expert ratings have been elaborated in detail elsewhere (Lundh et al. 2010) . In brief, a sample of ten vignettes was selected to secure a variation in age, gender, severity, and problem area. Five expert raters individually rated all cases. Thereafter, a joint discussion followed, resulting in a consensus rating for each case, henceforth referred to as the ''expert rating.'' Five of the selected case vignettes were used for the baseline and end-of-study ratings while the other five were used in the training seminar and the CD. We chose only five vignettes in order to ensure that all raters would have time to finish the ratings within the 1 h that we had at our disposal.
The ten case vignettes were six girls and four boys (mean age was 13 years, and range 6-17 years). The five cases used at baseline and end-of-study had a mean/median expert CGAS rating of 39/45 with a range 9-64 and the 14 (4) 16 (5) 1 (2) 30-39 52 (15) 59 (20) 10 (18) 40-49 95 (27) 80 (27) 11 (20) 50-59 126 (36) 90 (30) 25 (45) 60-69 64 (18) 52 (18) 8 (15) Work experience \2 years 58 (17) 60 (20) 10 (18) 2-10 years 98 (28) 88 (30) 18 (33) 10? years 195 (56) 148 (50) 27 (49) CGAS experience
No experience 242 (69) 204 (69) 52 (95) Moderately experienced (approx 10 ratings/year) 69 (20) 66 (22) 2 (4) Fairly experienced (approx 25 ratings/year) 28 (8) 19 (6) Due to rounding errors the sum does not seem to be 100 a 83 child psychiatrists or residents in child psychiatry; 9 pediatricians or adult psychiatrists training cases had a mean/median expert CGAS rating of 44/46 with a range 15-80.
Ratings
The only instruction given prior to the baseline ratings was to read the information on the sheet of the CGAS scale: ''Rate the subject's most impaired level of general functioning for the specified time period by selecting the lowest level which describes his/her functioning on a hypothetical continuum of health-illness. Use intermediary levels (e.g., 35, 58, 62). Rate actual functioning, regardless of treatment and prognosis. The examples of behavior provided are only illustrative and are not required for a particular rating. Specified time period: 1 month'' (Shaffer et al. 1983) . After completion of the baseline ratings, the raters in the CD intervention group were given a CD with the instructions to complete the training during the following week. Those who were randomized to the seminar group continued with their training after a break.
Follow-up Period and End-of-Study Rating
During the 12 month follow-up period, all raters in the intervention groups were encouraged to do clinical CGAS ratings in their daily practice. At end-of-study, the five baseline vignettes were rated again. The participants were asked to estimate how many CGAS ratings they had done during the year. Fig. 1 .
Outcome Measures
Most studies evaluating the psychometrics of CGAS have used the mean group rating as the reference value. This is appropriate for a small number of trained raters with a homogenous background, but for a large number of untrained raters, comparison with expert ratings is more appropriate. We found large differences between experts and untrained CGAS raters; the mean untrained group ratings were significantly higher (i.e., less impaired) than the expert ratings (Lundh et al. 2010) . In the present study, therefore, the effect of training was assessed in terms of agreement with expert ratings, as well as inter-rater reliability.
Training Programs
The training programs were developed based on common praxis at different research sites and knowledge about clinical training methods (Bero et al. 1998; Davis et al. 1995) ; combining a theoretical and practical part. The seminar group also engaged in a discussion. However, this is a more thorough procedure than prior, non-evaluated, training activities of CGAS (Dyrborg et al. 2000; HanssenBauer et al. 2007 ).
Seminars
Each seminar lasted about 2 h and all of them (31 seminars in total) were held by the same tutor (A.L.). The seminars were highly structured in order to be as similar as possible. The theoretical part consisted of information on the history of CGAS, psychometric properties, and rating technique. The raters were instructed to identify the CGAS score that best matched the lowest level of global functioning during the last month. Skills training followed the theoretical part of the seminar in groups of two or three. Five training vignettes were rated, one at a time. The small groups reported their scores on a whiteboard that was viewed by the whole group and thereafter the tutor led a discussion. At the end the expert rating was revealed, followed by a short explanation of how they reached that rating.
Interactive CD
The CD training program was developed by one of the authors (A.L.) together with Anders Bolin, D.D.S., Ph.D., Karolinska Institutet, who did the programming in Microsoft PowerPoint Ò software. The content of the CD covered the same topics as the seminar. After reading the vignette on the screen, the rater identified a score on the CGAS scale that was then entered into the computer. The rating was compared with the expert rating. A rating ±0-5 from the expert rating was defined as the desired range. If the rating was [±5 points or \±25 points, the rater received a comment that the rating was too low or too high and was asked to try again. If the rating was [±25 points from the expert rating, the comment mentioned that the rating was not reasonable. The rater was encouraged to reread the case and perform a new rating.
Data Analysis
All statistical analyses were conducted using Statistica version 8.0, Statsoft Inc, Tulsa, USA. Results are presented as complete cases analyses, i.e., only subjects who had eligible observations at both baseline and end-of-study were included in the analysis. Measurement error within cases was determined including the standard deviation for within variation (Bland and Altman 1996) . Systematic differences between the mean of the raters' score and the expert ratings score were tested using Student's t test; all tests were two-sided. Analysis of covariance was performed with the baseline result as covariate. P \ 0.05 was regarded as a statistically significant result. All data are presented with descriptive statistics, i.e., mean, median, standard deviation, minimum, and maximum. ICC was used to determine the inter-rater reliability (Bland and Altman 1996) . The ICC estimates the average correlation between all possible pairs of observations.
Ethics
All study subjects were completely informed about the purpose of the study and consented to participate in writing. The study was approved by the Regional Ethical Review Board in Stockholm, Sweden.
Results
Comparison of Seminar and Interactive CD
Both training groups-seminar and interactive CD-significantly improved ratings at end-of-study compared to baseline, as measured by the agreement with expert ratings. However, there were no significant differences between the two forms of training (Table 2) .
Inter-Rater Reliability
With respect to inter-rater reliability, the ICC values at baseline/end-of-study were 0.71/0.78 in the seminar group, 0.76/0.78 in the CD group, and 0.67/0.79 in the comparison group. Measurement errors at baseline/end-of-study were 11.3/9.9 in the seminar group, 10.8/10.2 in the CD group, and 12.2/10.1 in the comparison group. The ICC and measurement errors after training suggest a minor improvement. The comparison group's improvement was of the same order of magnitude.
Overall Effect of Training
We pooled the data from the two training groups in order to study the effect of training in the two active groups as a whole. Table 3 shows the change in CGAS ratings after training in the merged training group and in the comparison group. The training group improved significantly in all five cases, whereas the comparison group improved significantly in two of the five cases.
Active Training Group Versus Comparison Group
There was no significant difference with respect to change in mean CGAS ratings when comparing the training groups with the comparison group (Table 4) .
Trainee Satisfaction
Just over one-third (241/648) of the participants responded to a web questionnaire regarding their satisfaction of the training they had performed. By and large, the participants Seminar group n = 285 (Case A, B and D), n = 284 (Case C), n = 283 (Case E)
Interactive CD group n = 248 (Case D), n = 247 (Case B, C and E), n = 246 (Case A) * Ho: No change between baseline and end-of-study ** Mean change \0, the raters have improved and are coming closer to expert rating were satisfied with both types of training, though those who attended the seminar were slightly more satisfied; mean of 5.4 (seminar) versus 4.9 (CD) on a scale of 1-6 where 6 corresponds to the highest level of satisfaction.
Discussion
This is the first study to evaluate whether training improves CGAS ratings among a large group clinicians. There were five main findings. First, there was no significant difference between the two training methods with respect to improved agreement with expert ratings. This would speak in favor of recommending the more flexible and probably less resource-demanding CD-training. Second, however, we found that the overall effect of training in the training groups as a whole was small and is not deemed clinically significant. These findings are, however, in line with a GAF training study where the effect of training on ratings was found to be small and the posttraining ratings remaining higher than the criterion scores (Bates et al. 2002) .
Third, the inter-rater reliability in terms of ICC was only ''moderate'' for all groups after the training (Shrout 1998) . Our results are slightly better but in the same ''moderate'' range as another recent large-scale study of CGAS ratings (ICC = 0.61) (Hanssen-Bauer et al. 2007 ).
The fourth finding was that the untrained comparison group also improved their ratings by the same order of magnitude as the trained groups. Although the merged training group improved significantly on all five cases, compared to only two out of five cases in the comparison group, there were nonetheless no significant differences between the training group and the comparison group endof-study ratings. It should be noted, though, that the comparison group was neither a randomly assigned control group, nor as large as the intervention groups and should therefore not be interpreted in the same manner as one interprets a placebo-controlled clinical trial. The findings do, however, suggest that a future study should involve a randomized control group to control for unspecific improvement that might occur. Notably, none of previous studies that have evaluated training programs for different rating scales included a control group, which makes it difficult to determine whether the improved results were the effects of training or an effect by non-specific factors (Bates et al. 2002; Kobak et al. 2003 Kobak et al. , 2006 Kobak et al. , 2007 Rosen et al. 2008) . Fifth, both training groups reported overall high satisfaction with the training programs, with a slight preference for the seminar. Needless to say, this kind of form only reflects participants' feelings and does not measure the actual learning, though a positive feeling will increase the chances of learning (Kirkpatrick and Kirkpatrick 2005) . Some of the participants commented that they were surprised how enjoyable the training was on the CD.
Important strengths of this study are the large number of participants (n = 703), the randomization procedure, and the inclusion of a comparison group. There are, however, also some limitations to consider. First, even though written case vignettes have shown to be a valuable tool in clinician training, they cannot replace real patients (Peabody et al. 2000) . There is also a risk that reliability based on vignettes inflates the ICC by minimizing information variance that would occur if two raters independently interviewed the patient. Second, the comparison group was smaller and not randomized, and that the results must be interpreted with caution. Third, due to practical reasons, the number of rated cases was restricted to five, which limits the statistical power of the study. Fourth, rater drift is a known phenomenon, and in this present study it could influence the results of training effect negatively due to the long follow up period (12 months) (Müller and Szegedi 2002; Yavorsky et al. 2010) .
Conclusions
In summary, the present study found no differences between the two ways of training which speaks in favor of using the less resource-demanding CD. Even though CGAS ratings improve with training, the effect was surprisingly small and unlikely to be clinically relevant. Intriguingly, there was a similarly positive effect in the non-randomized comparison group that received no training.
Two important lessons can be learned from this study: First these findings call into question the usefulness of this type of brief training program and suggest training to be more extensive. Second, the findings also suggest that future education trials should include regular, randomly assigned control groups to control for the unspecific improvement that might occur.
